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Abstract 
 
This research uses cognitive processing and cognitive induction theory to examine whether ac-
counting knowledge affects a decision-maker’s performance when using tables or graphs to per-
form a bankruptcy prediction task.  A laboratory experiment was conducted using a 2x2 between-
subjects design where accounting knowledge (low vs. high) is crossed with information presenta-
tion format (tabular vs. graphical).  The results suggest that accounting knowledge does affect the 
use of alternative information presentation formats. 
 
 
1.  Introduction 
 
evelopments in information systems technology make displaying accounting information graphical-
ly a practical alternative to traditional tabular presentations (Davis 1989).   Given that technology 
allows us to easily change and manipulate the way in which information is presented, the critical 
element now becomes a question of which format improves decision-making and how do presentation choices affect 
user judgment.  For instance, do graphics or pictorials increase communication effectiveness over more traditional 
formats when presenting financial accounting information?   
 
While a significant amount of research has explored the decision usefulness of graphs for increased com-
munication effectiveness, nearly two decades of investigation has found little empirical evidence supporting the hy-
pothesized benefits of graphs.  The findings of the information presentation research, in both the management in-
formation systems (MIS) and accounting literature, are inconclusive and often in conflict with each other.  There-
fore, the purpose of this study is to examine a possible explanation for some of the conflicting results in the prior 
studies.  This study uses cognitive processing theory of induction (Holland et al. 1986) and cognitive fit theory 
(Vessey 1991) to introduce and support a new variable, accounting knowledge.  Specifically, we hypothesize that an 
individual's level of accounting knowledge affects decision-making performance when using different presentation 
formats to perform a bankruptcy prediction task. 
 
Cognitive fit theory suggests that a decision-maker's performance depends both on how the information is 
presented to the decision-maker and the task at hand.  Cognitive fit theory also suggests that certain tasks are better 
suited for certain presentation formats.  When type of information presentation and type of task are appropriately 
matched, decision-making will be enhanced.  Prior research has aimed at validating cognitive fit theory by investi-
gating the effectiveness of tables versus graphs for various decision-making tasks.  Consistent with cognitive fit 
theory, authors hypothesize that tables are more effective when performing symbolic tasks and graphs are more ef-
fective when performing spatial tasks.  Unfortunately the results have often been inconclusive and conflicting. 
 
_______________________ 
Readers with comments or questions are encouraged to contact the authors via email. 
D 
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Most researchers accept that despite the conflicting results, task does moderate the relationship between in-
formation presentation format and decision-making effectiveness (DeSanctis 1984; Davis 1989; Amer 1991; Vessey 
1991.  However, to help sort out the conflicting results of prior studies and to make further progress in this area, re-
searchers have suggested a need to look at other variables, in addition to information presentation and task, which 
may influence decision-making effectiveness (i.e. Frownfelter 1998).  For instance, Goodhue and Thompson (1995) 
suggest that individual characteristics such as training, experience, and motivation may also influence cognitive fit.  
This study considers the suggestions of previous authors by introducing a new variable into the cognitive fit frame-
work.  Namely, this study investigates if accounting knowledge, an individual characteristic, affects the decision-
maker’s ability to use different presentation formats during a decision-making task.  We predict that accounting 
knowledge will increase an individual’s ability to use tabular information presentations when performing spatial 
tasks.  Recall that cognitive fit theory predicts that graphs are more effective for spatial tasks. 
 
To investigate this issue, participants (87 accounting students) performed a bankruptcy prediction task (spa-
tial task).  Each subject was required to predict the bankruptcy of 20 firms (10 that went bankrupt and 10 that did not 
go bankrupt).  Our results suggest that accounting knowledge does influence an individual's ability to use tabular in-
formation presentations for spatial tasks. 
 
2.  Research Model and Hypotheses Development 
 
 The research model used in this study is based on a combination of cognitive fit theory and cognitive in-
duction theory.  In this section of the paper we will describe each of these theories, build a research model, and use 
the discussion to develop hypotheses to be empirically tested.  
 
2.1  Cognitive Fit Theory 
 
Cognitive fit theory suggests that when the types of information emphasized in the decision (problem re-
presentation) and task match, the problem-solver can use processes to formulate a mental representation that also 
emphasizes the same type of information (Vessey 1991).  Consequently, the process the problem-solver uses to both 
act on the decision and the task will match.  This match, which is consistent with the mental representation, facili-
tates the decision-making process.  Figure 1 illustrates the notion of cognitive fit.  This model views problem solv-
ing as the outcome of the relationship between the problem representation (i.e. tabular vs. graphical), the decision-
making task, and the individual’s mental representations.  Cognitive processes are represented by the arrows linking 
pairs of elements in the model. The mental representation is the way the problem-solver represents a problem in hu-
man working memory. 
 
 
Figure 1 Model of cognitive Fit 
(Adapted from Vessey (1991))
 
 
     
 
 
 
 
 
 
 
Vessey (1991) identifies two basic types of cognitive processes that are needed to solve problems: spatial 
and symbolic.  Tasks that emphasize spatial processes (spatial tasks) are those that require the decision-maker to as-
Problem Representation 
Decision-Making Task 
Mental Representation Problem Solution 
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sess the problem area as a whole rather than as discrete data values.  These types of tasks require making associa-
tions or perceiving relationships in the data.  Some examples of spatial tasks would be to (1) compare two data val-
ues, (2) compare trends, or (3) assess relationships in the data.  Alternatively, tasks that emphasize symbolic 
processes (symbolic tasks) involve the extraction and evaluation of discrete, therefore precise, data values, often re-
quiring computation and analysis. 
 
Vessey (1991) suggests that graphs are more congruent with tasks that emphasize spatial processes because 
graphs are spatial representations that emphasize relationships in the data rather than discrete values.  Tables are 
more congruent with tasks that emphasize symbolic processes because tables present discrete data values that can be 
used directly in analytical and computational processes.  Performance will be enhanced when there is a cognitive fit 
or match between the presentation of information and task type.  As long as there is a complete fit of representation, 
processes, and task type, each representation will lead to both quicker and more accurate problem solving.  When a 
mismatch occurs between the task and the information presentation, additional cognitive acts are required to reach a 
conclusion. 
 
Cognitive fit results in more effective and efficient problem solving.  However, a spatial representation 
does not have to be used to solve a spatial task, nor does a symbolic representation have to be used to solve a sym-
bolic task.  When the information in the problem representation and the task do not match, similar processes cannot 
be used to both act on the problem representation and solve the problem, and the mental representation will have to 
be transformed.  The overall effect will be an increase in the variability of the accuracy, resulting in less effective 
problem solving (Vessey 1994). 
 
2.2  Cognitive Induction Theory 
 
Cognitive theory of induction
1
 (Hayes-Roth et al. 1983; Anzai and Yokoyama 1984; Glaser 1984; Holland 
et al. 1986; Vera-Munoz 1998) provides a possible basis for understanding the role of accounting knowledge and its 
possible effect.  This theory suggests that existing knowledge structures stored in a decision-maker’s memory influ-
ence how external cues are combined with information available in memory to form a mental representation of the 
problem.  Figure 2 illustrates how accounting knowledge fits into the notion of cognitive theory of induction. Ac-
counting knowledge structures are likely to include both the double-entry representation for historical transactions, 
skeletal forms of the traditional financial statements, traditional ratio analyses techniques,  (Waller and Felix 1984), 
and analytical judgement skills that are developed through problem-solving tasks in the formal accounting education 
process.  In contrast, accounting knowledge typically does not include information in the form of graphical presenta-
tions.  The quality, completeness, and coherence of the problem-solvers’ initial mental model determine the effec-
tiveness of decision-making. 
 
 
Figure 2 Cognitive Theory of Induction 
(Adapted from Holland et. al. (1986))
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2.3  Research Model 
 
As was described in the preceding two sections, cognitive fit theory views problem-solving as the outcome 
of the relationship between the problem representation, the problem-solving task, and the individual’s mental repre-
sentation. Application of the cognitive theory of induction suggests that, when presented with information to assist 
in an accounting decision-making task, decision-makers with high accounting knowledge will construct a mental 
model, which is a mental representation of their accounting knowledge.  Together, these two theories form the 
framework that will be used as the basis for the hypotheses to be tested in this study.  Figure 3 depicts this frame-
work. 
 
 
Figure 3 Research Model of the Inductive Framework within the Theory of Cognitive Fit. 
 
 
     
 
 
 
 
 
 
 
2.4  Hypotheses 
 
The bankruptcy prediction task used in the current study is considered a spatial task, where comparing data 
values, assessing trends and considering relationships in the data is required.  Therefore, the decision-maker should 
perform the bankruptcy prediction task better with graphs than tables.  If the decision-maker uses tables, a mismatch 
occurs between the information presentation and the information-processing requirements of the task.  Therefore, 
task complexity increases, resulting in a more difficult task and decreased performance.  However, in this study 
high-accounting knowledge is hypothesized to allow the individual to overcome the increased task complexity and 
perform at the same level as if using graphs.    
 
High-accounting knowledge decision-makers should be able to use tables just as effectively as graphs and 
overcome any predicted benefits of graphs for this task because of their stored accounting knowledge (which is more 
conducive to tables).  In order to examine the effects of high accounting knowledge on an individual’s performance 
using tables versus graphs, the following hypothesis is proposed: 
 
Hypothesis 1: There will be no difference in decision effectiveness for high accounting knowledge subjects using 
graphical information presentations, as opposed to tabular information presentations, when performing a multiattri-
bute accounting decision-making task. 
 
In the absence of high accounting knowledge, decision-makers should be able to generate a mental repre-
sentation of the task that is consistent with the problem representation of the task.  With the bankruptcy prediction 
task used in this study, graphs should provide decision makers with a better cognitive fit.  Therefore, without the 
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impact of prior accounting knowledge structures, low accounting knowledge subjects will make more effective 
judgments using a graphical information presentation.  In order to examine the effects of low accounting knowledge 
on an individual’s performance, the following hypothesis is proposed: 
 
Hypothesis 2: Subjects with low accounting knowledge will make more effective decisions using graphical informa-
tion presentations, as opposed to a tabular information presentation, when performing a multiattribute accounting 
decision-making task. 
 
3.  Research Methodology 
 
The research hypotheses are addressed with a between-subjects experiment in which subjects are presented 
with a bankruptcy prediction task (a spatial task) where the financial information presented either in the form of 
tables, or equivalent financial information in the form of line graphs or bar graphs.  The bankruptcy prediction task 
used in the current study was adapted from Umanath and Vessey (1994).  Each subject was required to predict the 
bankruptcy of twenty firms (10 that went bankrupt and 10 that did not go bankrupt).  Each subject was provided 
with either a graphical or tabular display of five years of financial data and was asked to predict bankruptcy in the 
sixth year.  The financial data used in the current study are debt service, total assets, current ratio, total owner’s eq-
uity, accounts receivable turnover, and inventory turnover.
2
   
 
The hypotheses are tested using ANCOVA.  The experimental design provides randomization of informa-
tion presentation treatments, and attempts to control for the potential effect of cognitive style/ability and finance 
knowledge on performance.  The dependent variable of interest is the accuracy of the bankruptcy predictions (effec-
tiveness). 
 
The effects of accounting knowledge are addressed by selecting subjects from two groups likely to possess 
distinctly different levels of accounting knowledge, based on the number of college accounting course hours com-
pleted.  The low-accounting knowledge level is composed of undergraduate students, who have no significant ac-
counting experience, and have not completed more than six hours of accounting courses.  The high-accounting 
knowledge level is composed of undergraduate students, who also have no significant accounting experience, but 
have completed at least twelve hours of accounting courses.  A total of 87 subjects participated in the study.  Expe-
riment participants were recruited from the undergraduate accounting program at a large Midwestern University.  
The sample of 87 subjects was composed of 42 low-accounting knowledge subjects and 45 high-accounting know-
ledge subjects. 
 
The information presentation factor was manipulated by requiring subjects to make bankruptcy predictions 
using financial information in one of two different presentation formats (tables or graphs).  The first level of presen-
tation format, categorized as tabular, is financial ratios, presented in the form of numbers or percentages.  The 
second level of presentation format, categorized as graphical, is line graphs and bar graphs.  Conventional financial 
market practice is used such that financial statement balances are represented as bar graphs and financial ratios are 
represented as line graphs.  These formats are consistent with the types of graphs used in prior research (Vessey and 
Galletta 1991; Umanath and Vessey 1994).  The graphs were constructed to provide quality graphics, thereby avoid-
ing the introduction of graph quality as a confounding variable. 
 
Prior studies on presentation format suggest a positive association between performance in multiattribute 
accounting tasks and cognitive style/ability (Andersen and Reckers 1992; Benbasat and Dexter 1985; Nibbelin et al. 
1992; Frownfelter 1998).  In the present study, cognitive style/ability is likely to affect subjects’ bankruptcy predic-
tions.  Thus, the potential effect of cognitive style/ability on decision-making performance is controlled in this study 
by estimating and statistically removing the effect of cognitive style/ability.  We use the Embedded Figures Test to 
measure cognitive style/ability (Witkin et al. 1971).  This study makes no a priori predictions with respect to differ-
ences in cognitive style/abilities between high and low-accounting knowledge individuals. 
 
We also control for the number of college finance hours.  This variable is not of interest in the current study 
but must be controlled to avoid confounding problems.  Frownfelter (1998) found significant results for the number 
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of finance credits completed by the subjects in her study.  Finance knowledge is similar to accounting knowledge in 
that its primary focus is on analytical problem-solving skills using information in the form of traditional tabular fi-
nancial statements and tabular ratio presentations.  Therefore, this variable will be measured directly, by asking sub-
jects the number of finance credit hours they have completed as part of the pre-experimental questionnaire, and in-
cluded in the statistical model as a control variable. 
 
Finally, the dependent variable of interest is the effectiveness of bankruptcy predictions.  Effectiveness was 
measured as decision accuracy, the number of correct bankruptcy predictions.   
 
4.  Results 
 
4.1  Manipulation Checks 
 
Two assumptions were made regarding the experiment.  First, any performance differences must be attri-
buted to the level of accounting knowledge and not to other confounding differences between the two groups of ex-
perimental subjects.  This study hypothesizes that accounting knowledge increases an individual’s ability to use ta-
bular information when performing a spatial task.  The experimental differences expected in this study should be 
due to the level of accounting knowledge and not differences in task specific knowledge.   Therefore, the subject’s 
task specific knowledge was expected to be equal, on average, across subject groups (high-accounting knowledge 
vs. low-accounting knowledge).  As part of the post experimental questionnaire, subjects were given eight multiple-
choice questions to measure task specific financial ratio analysis knowledge.  The mean score for the low-
accounting knowledge group was 4.69 while the score for the high-accounting knowledge group was 4.80.  As ex-
pected, there was no significant difference between the subjects in the two knowledge groups. 
 
Second, cognitive fit theory says that there is a cognitive fit between spatial tasks and graphical information 
presentations.  Therefore, it is extremely critical to the current study that the bankruptcy prediction task is perceived 
as a spatial task.  In order to measure this criterion, subjects answered six questions related to task perceptions.  
Three questions measured spatial task perceptions and three questions measured symbolic task perceptions.  These 
variables were measured on a seven point Likert scale anchored at one end by agree (Likert scale of 1) and at the 
other end by disagree (Likert scale of 7).  The subjects, on average, tended to agree more with the questions pertain-
ing to the spatial task questions than symbolic task questions.  The various paired comparisons between the spatial 
and symbolic task questions are all highly significant (p = .000).  These data suggest that subjects tended to view the 
task as a spatial task where performance is expected to be better for those subjects using graphs.  
 
4.2  Test of the Effectiveness Hypotheses 
 
Two hypotheses are formed regarding bankruptcy prediction accuracy.  A graphical representation of the 
bankruptcy prediction accuracy is presented in Figure 4 
 
Descriptive results and the ANCOVA are presented in Table 1, panel A and B, respectively.  The results 
indicate a main effect for information presentation and a covariate effect for finance hours.   
 
Panel C of Table 1 reports the results of the planned comparisons for purposes of testing H1a and H2a, af-
ter controlling for cognitive style/ability and finance hours.
3
  H1a predicts that there will be no difference in the ac-
curacy of bankruptcy predictions for high-accounting knowledge subjects using graphical information presentations, 
as opposed to using tabular information presentations (cell 1 vs. cell 2, Table 1, panel A).  The planned comparison 
for testing H1a shows that the effect of information presentation in the high-accounting knowledge level, after con-
trolling for cognitive style/ability and finance hours, is not significant (t = .16, p = .57).  This result indicates that, on 
average, bankruptcy prediction accuracy did not differ between presentation styles for subjects with high-accounting 
knowledge.   
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Hypothesis 2a predicts that low-accounting knowledge subjects will make more accurate bankruptcy pre-
dictions using graphical information presentations, as opposed to using tabular information presentations (cell 3 vs. 
cell 4, Table 1, panel A).  The planned comparison for testing H2a is presented in Table 1, panel C.  As predicted, 
the effect of information presentation in the low-accounting knowledge level, after controlling for cognitive 
style/ability and finance hours, is significant (t = 2.32, p = .05).  This result indicates that, on average, bankruptcy 
prediction accuracy was greater for subjects in the low-accounting knowledge level using graphical information 
presentations than for subjects using tabular information presentations.  With a low-level of accounting knowledge, 
the decision-maker forms a better cognitive fit between the task and the graphical presentation consistent with the 
theory of cognitive fit. 
 
The results indicate that high-accounting knowledge individuals perform equally well on a spatial task us-
ing tables or graphs.  They appear to use their accounting knowledge structures to overcome the mismatch created 
by the use of tables for a spatial task and perform equally well using graphs.  In contrast, low-accounting knowledge 
individuals do realize the benefits of graphical information presentation and perform significantly better using 
graphs when making bankruptcy predictions.  Taken together, it appears that accounting knowledge creates or re-
fines the existing knowledge structures stored in an individual’s long-term memory, which influence how available 
information is combined to form a mental model of the problem.   
 
5.  Discussion and Conclusions 
 
This paper examines the effect of accounting knowledge on the use of tabular and graphical information 
presentations in an accounting decision-making task.  One of the most important reasons cited for the unequivocal 
results in the presentation format literature is that most studies do not offer a sound a priori basis, theoretical or oth-
erwise, as to why a given information presentation would lead to better performance in a given task setting.  Recent 
work by Vessey (1991) has attempted to apply cognitive fit theory to this research.  However, results of subsequent 
research attempting to test this theory have been mixed (Amer 1991; Nibbelin et al. 1992; Frownfelter 1993; Uma-
nath and Vessey 1994;Tuttle and Kershaw 1998).  The results of these studies suggest the continuing need for theory 
development, particularly identifying other variables that may be relevant to this type of research (Frownfelter 
1998).   
 
Figure 4
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Accounting knowledge appears to be an important variable in presentation format research, certainly one 
worthy of investigation.  This research uses a bankruptcy prediction task similar to prior research.  However, the dis-
tinguishing characteristic of this study is an experimental design that includes knowledge differences between ac-
counting decision-makers and non-accounting decision-makers.  The results of the study are important for exploring 
accounting knowledge and improving our understanding of the theory underlying information presentation effects. 
 
The study extends the existing research by providing a more complete understanding of the effects of cog-
nitive fit and information presentation on performance in an accounting decision-making task.  The effect of ac-
counting knowledge allows inferences about knowledge differences to be made.  Consistent with theory, low-
accounting knowledge subjects made more accurate bankruptcy predictions using graphs than tables.  In contrast, 
there were no significant differences between graphs and tables for high-accounting knowledge subjects.  
 
The results indicate that high-accounting knowledge individuals perform equally well on a spatial task us-
ing graphs as they do using tables.  In contrast, low-accounting knowledge individuals do realize the benefits of 
graphical information presentation and perform significantly better using graphs.  Taken together, accounting know-
ledge seems to create or refine the existing knowledge structures stored in an individual’s long-term memory, which 
influence how available information is combined to form a mental model of the problem.   
 
The main contribution of the study is a more complete understanding of the effect of accounting knowledge 
and information presentation format on decision-making performance.  These results should help to improve our un-
derstanding of cognitive fit theory as it pertains to the information presentation literature.  This study provides initial 
evidence that individual characteristics influence cognitive fit.  Future research, which relies on the theory of cogni-
tive fit, should consider the influence of other individual characteristics.   
 
The findings of this study may also help to explain, in part, the inclusive results reported in prior research 
when high-accounting knowledge subjects were used.  The results of this study lead us to believe that the results re-
ported in the prior literature may have been driven by the use of high-accounting knowledge individuals.   
 
Finally, the effects of variations in display mode is a particularly timely topic.  We are currently in the in-
fancy of an information revolution that will change the way we view information.  This revolution will free informa-
tion from paper and put the information on the screens of computer users.  A substantial number of corporations are 
publishing a wealth of financial information about themselves, including annual and quarterly reports and fillings 
with the Securities and Exchange Commission, on the World Wide Web.  The Internet gives companies far more op-
tions than print, including plenty of space for graphic presentations of its financial information.  As we progress 
through this information revolution, the effectiveness of different modes of information presentation will become a 
relevant issue. 
 
6.  Limitations 
 
The impact of accounting knowledge and information presentation format on decision-making is explored 
using a laboratory experiment with student subjects.  Some of the limitations in this study are inherent in the metho-
dology, others are inherent in the choices and compromises of the researcher.  Any conclusion drawn from this study 
must be relied on only with full knowledge of the limitations. 
 
External validity may be limited because of the experimental methodology used.  Thus, the results of the 
study may not be generalizable beyond the (1) choice of subjects, (2) task used in the experiment, (3) formats used, 
and (4) the specific financial information used.  Additional limitations concern the choices of the levels tested for the 
independent variables and the measurement instruments used to measure both the extraneous variables and the de-
pendent variables.  Finally, this proposal examines only subjects’ performance in determining the effect of account-
ing knowledge and information representation.  An alternative method that can be used in determining knowledge 
structure would be to observe the process used by subjects in performing the bankruptcy prediction task. 
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6.  Suggestions for Future Research 
 
Several possibilities for future research exist.  First, while this study measures performance, an alternative 
is to observe the processes used by subjects with varying levels of accounting knowledge when the information 
presentation is manipulated.  This could be accomplished using a process tracing or a verbal protocol technique.  
Computer software could be used to collect information regarding the decision processes used by decision-maker us-
ing different information presentations.  This will give a more complete representation of how decision-makers 
make decisions in addition to how well they make them. 
 
Second, since the effects of the information presentation may vary with environmental factors, decision-
maker characteristics, and task structure, a realistic systems development alternative is to develop flexible systems 
that allow the decision-maker to choose the information presentation mode that they would like to use in a problem-
solving task.  A flexible system design has the potential to facilitate individual judgment strategy adoption and im-
prove the cognitive fit between the task, the individual, and the information presentation.  In order to accomplish this 
goal, further research is necessary to determine if the decision-maker will choose the appropriate presentation mode 
to match their problem-solving strategy in a particular situation.  The results of such studies could be used to devel-
op information systems that are flexible to the individual in different task settings under various environmental con-
ditions. 
 
Finally, researchers may want to investigate the use of graphics for other purposes besides decision aids.  
For example, it would be interesting to see the impact of presentation format on the persuasion of an individual or 
group of individuals.  This type of research would be highly relevant to public accounting.  Accounting firms spend 
a great deal of time and money making presentations in an effort to sell their services.  Maybe a graphical presenta-
tions or dynamic graphical presentation serves as a better persuasion tool than the typical proposal format currently 
being used by most firms.  This is all made possible by such software packages as Microsoft PowerPoint, Corel 
Presentation, and Lotus Freelance.    
 
                                                 
1
 The cognitive processing theory used in this study is one way to view the world.  The study does not test the cogni-
tive theory of induction per se, but uses its framework to guide the research. 
2
 These ratios were selected from prior information presentation research (Umanath and Vessey 1994) and from the 
financial accounting literature dealing with bankruptcy predictions (i.e., Casey 1980; Ohlson 1980; Johnson 1983).  
The number of financial ratios was limited to six in order to avoid the confounding effects of information overload 
on the results of the current study.  
3
 One assumption that the ANCOVA model makes is that the covariate effect is equal across all treatment (i.e., equal 
slopes).  The homogeneity of slope assumption for the cognitive style/ability and finance hour’s covariates was 
tested using the Levene test (SPSS 1999, 124-125).  The results do not allow rejection of the null hypothesis that the 
slopes for the covariates, cognitive style/ability (F = 1.97, p = .16) and finance hours (F = .05,  p = .83), are homo-
geneous.  Since the slopes are assumed to be equal across all treatments, the study proceeds with a standard ANCO-
VA analysis. 
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